Ripening and procedures of highly enriched and specialized oil in Fuerte avocado (persea americana Mill.) during storage at 20 o C were investigated. Three different harvest dates (early, middle and late) of avocado fruits were evaluated. Fruits were collected in first November,
INTRODUCTION
Avocado is a climacteric fruit characterized by a surge in ethylene production at the onset of ripening. This climacteric increase in ethylene production is associated with hastened ripening. Ripening or softening of avocado does not occur during maturity on the tree, but takes place several days after fruits have been picked. It seems that there is a flow of inhibitive components from leaves to the fruit, preventing fruit from softening on the tree (Werman and Neeman, 1987) . Avocado is one of the most rapidly ripening of fruit often completely ripening after 5-7 days following harvest (Seymour and Tucker, 1993) . Fruit maturity and picking time are determined according to external markers (color and size), or by measuring oil content in the flesh (Werman and Neeman, 1987) Ripening of climacteric fruit involves a series of coordinated metabolic events which alter their anatomy, biochemistry, physiology, and gene expression (Giovannoni, 2001 ). These alterations affect many characteristics, such as color, flavor and texture of the fruit (Cai et. al., 2006) .
Fruit firmness at later picking dates was lower and the rate of softening during storage was faster compared with earlier picking dates (Zauberman et.. al., 1986) . Fruit softening is closely connected with cell wall modifications caused by some cell wall degrading enzymes (Fischer and Bennett, 1991) .Moreover, softening is an important part of the ripening process, and it is well documented that change in cell walls accompany fruit softening (Brummell and Harpster ,2001) Color is an important food quality parameter. It affects consumer acceptance, the perception of sweetness and flavor and can even evoke emotional feelings in humans (Ornelas et. al., 2008; Crisosto et. al., 2003 and Bayarri et. al., 2001) . During Fuerte ripening color play an important role in the perception of overall quality. We may be able to manipulate coloring in some way to better co-ordinate softening and color change (Woolf and Laing, 1996) .
Avocado fruit played an important role in oil production consumed edible lipids in the world are extracted either from the endosperm of oil seeds or from pricarp of oil fruit, mainly oil palm and olive trees. Another important oil fruit is avocado (Frega et. al., 1990) . Oil content increases in the mesocarp a few weeks after the fruit sets and can be correlated after wards ,with the age of fruit as oil increases in the mesocarp ,water content decreases by the same amount, so that the total percentage of oil and water remains constant during fruit life ,nevertheless, biosynthesis of the triglycerides doesn't start at the beginning of physiological life at the fruit (Gaydou et. al.,1987) .Furete avocado contains between 94 and 98% triglycerides and between 2 and 6% complex lipids. Crude avocado oil is a viscous liquid with storage brown-green pigmentation. After refining the oil color turns light yellow with a greenish tint, the green pigmentation is due to the chlorophylls a and b exiting in the skin at high concentration and which is present in pulp (Jacobs-berg, 1988) Fatty acid composition is the characteristic feature by which the quality and possible uses of given oil can be directly delivered (Gaydou et. al., 1987) . Avocado oil is rich in olleate, which has a low content of saturated fatty acids, and this makes it appropriate for direct human consumption, as well as excellent fat in diet designed to reduce cardiovascular disease (Gurr, 1992) The aim of this study was to investigate the influence of different harvest dates and postharvest ripening period on fruit quality criteria, ripening changes, oil characteristics attributes and fatty acid composition of Fuerte avocado fruits. In addition, there are a comparison studies between Furete avocado oil and Coratina olive oil during ripening process. Fruit quality assessments: avocado dry matter percent in avocado fruits were determined and calculated. Fruit firmness was measured using Ametek pressure tester, fitted with an 8 mm hemispherical probe (probe penetration 2 mm), the results calculated as Newton units. Total acidity (expressed as oleic acid) was determined by titrating 5 ml juice with 0.1N sodium hydroxide using phenolphthalein as an indicator, SSC content was measured to using a T/C hand refractometer Instrone, Brix-readings 0-30 ranges (Model 10430, Bausch and Lomb Co. Calif., USA). Ascorbic acid content was determined using 2, 5-6 dichlorophenol indophenols' titration methods as described by (A.O.A.C., 1990) .
MATERIAL AND METHODS
Respiration rate: fruits of each sampling date were weighed and placed in 2-liter jars at 20 o C. The jars were sealed for 4 hrs with a cap and a rubber septum. O 2 and CO 2 samples of the headspace were removed from a septum with a syringe and injected into Servomex Inst. (Model 1450C, Food Pack Gas Analyzer) to measure oxygen and carbon dioxide production. Respiration rate was calculated as mlCO 2 /kg/hr (Lurie and Pesis, 1992; Pesis and BenArie, 1984) .
Fruit color measurement: skin color was determined and expressed as on the basis of the CIELAB color system (L*, a*, b *) using a Minolta Co., Ltd., Osaka, Japan). Hue angle and Chroma values were calculated from (a*, b*) using the methods described by (Lopez and Gomez, 2004 ).
Oil quality assessments:
The oil content: the percentage of oil content in the dried flesh samples was extracted by means of soxhelt fat-extraction apparatus using hexane (40-60 o C boiling point) for the extraction, which continued about 6 hours according to (A.O.A.C. , 1980) Oil properties: the extracted oil was analyzed for acid value as mg KOH/g, peroxide value as meq /kg and iodine value as g/100g of oil were determined as described in (A.O.A.C., 1990) . Color index was determined according to (Yoshida and Kajimoto, 1989) , while refractive index determination at 40 0 C was assessed according to (Mordret, et. al., 1985) Determination of fatty acid by GLC: The avocado oil samples were converted to their fatty acid methyl esters by transesterification using 5% hydrogen chloride in dry methanol (Chrisite, 1973) . Hewelett Packard Model 6890 gas chromatograph was employed for the analysis of fatty acid methyl esters under the following conditions: column INNO wax capillary column (polyethylene glycol),30.0 m x 530µm, film thickness 1.0 µm ; colum was operated isothermally at 280 o C ; injecyion temperature, 280 o C; split ratio 8:1; split flow 120 ml / min ;gas saver,20 ml / min; and carrier gas,N 2 with flow rate 15 ml / min ; FID detector temperature 280 o C; hydrogen flow rate,30 ml / min and air flow rate,300 ml / min.Peak areas were determined by electronic integrator and percentage composition of fatty acids was automatically calculated. Standard mixture of fatty acids methyl esters was also chromatographed under the same operating conditions. Avocado and olive oils comparison: oil content, acid value, peroxide value, Iodine value and Fatty acid composition of avocado and olive oils during ripening at 20 o C were measured by the same methods for comparison.
Statistical analysis:
The design for this work was a Completely Randomized Design (CRD) with three replications. Data were analyzed with the analysis of variance (ANOVA) procedure of M-STATIC program reported by (Snedecor and Cochran ,1980) .
RESULTS AND DISCUSSION
Fruit quality assessments:-Change of dry matter of Fuerte avocado fruits throughout the harvest dates and ripening at 20 o C for 7 days have been shown in (Table ,1 In this respect, ( Ranney et al., 1992) recorded that dry weight of flesh fruit continued to increase throughout the sampling period. Moreover, (Gaydou et.al.,1987) reported that moisture content of avocado mesocarp was decreased steadily with increasing lipid content during the 12-39 weeks after flowering. (Swarts, 1980) who showed that the firmness of avocado fruit was declined rapidly while holding at room temperature. Moreover, (Zauberman et. al., 1986) added that firmness of avocado fruit at later picking dates was lower and the rate of softening during storage was faster compared with earlier picking dates. The change in SSC of Fuerte avocado fruit subjected to different harvest dates and storage at 20 o C for 7 days are shown in Table ( Similarly, Fuerte avocado fruits placed directly at 20 o C showed atypical climacteric respiratory pattern, which was associated with ripening (Eaks, 1976) . There was no significant differences in titratable acidity % (TA) were detected among different harvest dates of Fuerte avocado fruit from 1 st Nov. to 1 st Jan. as shown in (Table,1 ). Similar results were obtained when the fruits ripened at 20 o C for 7 days nevertheless, there was a significant decrease in TA for avocado fruit of each harvest date when ripening at 20 o C for one week. In this concern, (Jacobi et.al, 2000) recorded that titratable acidity decreased as mangoes ripen.
Regarding ascorbic acid content (VC), it is observed that its content was decreased by different harvest dates and storage at 20 o C for a week. The rate of decrease had a little significant recoded the least value at 1 st Jan. (9.46, 7.15) respectively. These results are in harmony with those reported by (Ania, 1990) and ( Zambrano, 2000) . They reported that ascorbic acid content decline during ripening and storage of mango fruits.
Changes of skin color of avocado fruits cv. Furete during different dates of harvest (1 st Nov., 1 st Dec.and1 st Jan.) and storage at 20 o C are shown at (Table , 2 ) in three measurement scales (L*, a*, b*). Chroma (C*) and hue (h*) were calculated and conversed from a* and b*. There were a slight significant differences between L*, a*, b* and C (Ninio, et. al., 2003) reported that the color change of mango is a reliable parameter to determine the extent of fruit ripening.
Oil quality assessments:-Oil content (OC), acid value (AV), peroxide value (PV), iodine value (IV) ,color index (CI) and refractive index (RI) of avocado oils at different harvest dates and storage at 20 o C were recorded in Table ( There is no noticeable changes were occurred in RI during all the months of harvest dates and storage at 20 o C for a week. The value of the RI nearly constant 1.4 during all the harvest dates and ripening at 20 o C.
Determination of fatty acid composition:-The fatty acid composition of avocado oil is given in Table ( (Gaydou et. al, 1987 ) that as the fruits developed the contents of fatty acids and triglycerides increased. Effect of different harvest dates on avocado and olive oils properties during storage at 20 o C for one week: The results cited in (Fig's,1 and 2 (Fig.,4 ) With reference to RI there was no noticeable change occur during all of the months for both varieties (Fig.,5) The fatty acid composition of avocado (Furete) and olive (Coratina) are given in Fig.(6) . Palmitic, stearic, oleic, linoleic and linolenic acids were found to be major fatty acids in two oils. Oleic and linolenic acids, showed increase value in avocado oil in comparison to olive oil. While Palmitic and linoleic acids, showed high value in olive oil than avocado oil. 
CONLUSION
The present data showed that there were minor differences in fruit quality for 'Fuerte' avocados due to different harvested dates and ripening period (Table  1) . Early and late date fruit showed similar patterns for respiration and climacteric behaviour. Fruits picked during the middle date reached a higher rate of respiration rates compared to those harvested during early and late date. Late date fruits were fewer firms, SSC, acidity and ascorbic acid compared to fruits from earlier date, also during ripening period.
Results showed a significant decrease in color parameters (L*, a*, b* and chroma and hue angle) of avocado fruits at different harvest dates and one week ripe at 20 o C (Table, 2 ). The results are important in providing information about the oil and fatty acid composition of avocado fruit during maturation to decide the proper harvesting time and nutritional aspects. In addition, this study indicates that the oil extracts from the fruit of avocado cv. Furete of three different harvest dates contain high % of oil and high acid value. High AV (4.9 at 1 st Jan in harvest dates) is indicator of large free fatty acid content in crude oil. During fruit softening, FFA is formed as a result of lipolytic activity of internal enzymes. External mycetic enzymes are also involved (Werman and Neeman, 1987) . Also avocado oil contain high amount of oleic acid, which it is a great importance in terms of their nutritional implication and the effect on oxidative stability of oils (Aparicio, et al., 1999) and low levels of linolenic acid. High levels of this acid can produce an un favourable odour and taste in oil (Baydar, et. al., 2007) .
